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UNITED STATES PATENT 

1 
This invention relates generally to .the con- 
struction of lubricant sealing devices and particu- 
larly sealing devices suitable for incorporation in 
bearing assemblies of the ball or follet type. 
The more conventional types of lubricant seals 
make use of a sealing flange or like member 
ïormed of leather or rubber, which is pressed into 
sealing contact with the inner shaft or other 
rotatable part. Such seals are known fo have 
inherent disadvantages, including particularly 
inability fo maintain a good lubricant seal over a 
.long period of rime, and deterioration under se- 
vere service conditions, such as relatively high 
,temperatures or high speeds of rotation. When 
used in conjmction with ball or follet bearing 
.assemblies, the useful lire of such seals is unpre- 
dictable, and is generally considered to be consid- 
erably less than the life of the bearing assembly. 
.This complicates the problem of providing a com- 
mercially satisfactory sealing assembly which is 
packed with lubricant at the factory, and is in- 
tended for use over long periods of .rime without 
servicing. Thus for such industrial applications 
a ball bearing assembly equipped with a conven- 
tional type of lubricant seal may have a greatly 
reduced useful life because o seal failure occur- 
ring long before the useful life of the bearing 
assembly has been utilized. 
In my Patent 2,428,041 I have disclosed a lu:bri- 
cant seal which can be ruade entirely of metal 
parts, and which is capable of providing rela- 
tively long useful life compared .fo seals of con- 
ventional construction. Such an ail metal seal 
can better vithstand relatively severe services 
such .as exposuïe fo relatively high temperatures. 
_Wïe seal disclosed in said Patent 2,428,041 makes 
use of a plurality of armuluses formed of rela- 
tively ,rhin spring metal. Thus the embodiment 
illustrated in Figure 9 of said.patent emploEs two 
spring metal amuuluses for the inner rotor struc- 
ture, and two spring metal annuluses for the 
outer stator structure. The free margins of the 
annuluses are in overlapping relation, and the 
annuluses are stressed laterally within their elas- 
tic limits whereby the overlapping portions are 
urged into sealing engagement. 
While sealing devices ruade according fo my 
above mentioned patent are highly effective and 
can be used in conjunction with ball or follet 
bearing assemblies, they are relatively expensive 
compared fo the preferred embodiments of the 
invention herein disclosed, and the cost of pro- 
duction may be too great for commercial appli- 
cation fo bearing assemblies designed for large 
scale low cost manufa¢ture and sale. 
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It is an object of the present invention fo pro- 
vide a relatively simple orm of sealing device 
which .can be manufactured in large quantifies 
at relatively low cost and which is well suited for 
5 application fo ball or follet bearing assemblies. 
Another object of the invention is fo provide a 
sealing device of the bove character which is 
well adapted for use with bearing assemblles 
where it is desired fo pack the assembly with 
10 grease or like lubricant af the factory. 
Another object of the invention is fo provide a 
sealing device o .the above character, which when 
installed in a ball or ro]ler bearing assembly wfll 
serve fo seal against entrance of foreign material 
15 such as abrasive dust. 
Additional objects of the invention will appear 
from the following description in which the pre- 
ferred embodiment has been set forth in detail in 
conjunction with the accompanying drawing. 
20 Peferring te the drawing: 
Figure 1 is a fragmentary sectional view illus- 
trating a ball bearing assembly incorporating the 
present invention. 
Figure 2 is an enlarged cross-sectional detail 
25 illustrating the manner in which one of the 
spring metal armuluses cooperates with a shoul- 
der face formed on the inner ball bearing race. 
Figure 3 is a detail illustrating the wear pat- 
tern formed on the inner face of the annulus, for 
30 the assembly of Figure 1. 
Figure 4 is a cross-sectional view like Figure 1, 
but fllustrating another embodiment of the in- 
vention. 
Figure 5 is a cross-sectional view like Figure 1, 
35 but illustrating another embodiment of the in- 
vention. 
Figure 6 is a coss-sectional view like Figure 1, 
but illustrating another embodiment of the in- 
vention. 
40 Figure 7 is an enlarged cross-sectional detail 
fllustrating the manner in which the outer and 
inner annuluses of Figure 6 make sealing contact 
with each other. 
45 Figure 8 is a cross-sectional detafl showing a 
coated spring metal annulus for use with the 
assemblies of Figures 1 to 7 inclusive. 
Figure 8a is a cross-sectional view like Figure 1 
but illustrating another embodiment of the in- 
50 vention. 
Figure 9 is a cross-sectional view illustrating 
another embodiment of the invention, intended 
for application fo shafts, apart from a ball or 
follet bearing assembly. 
 Figure 10 is a cross-sectional detafl like Figur e 
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9, but illustrating another embodiment of the 
invention. 
Figure 11 is a cross-sectionaï detail ïike Figure 
9, but iilustrating another embodLment of the 
invention. 
Figure 12 is a cross-sectional detail like Figure 
1, but illustrating another embodirnent of the 
invention. 
Figure 13 is a cross-sectional detail like Figure 
! but fllustrating another embodiment of the 
invention. 
Figures 14 thïough 18, inclusive, ilIustrate fur- 
ther modifications of the present invention in- 
cluding additional resflient means. 
In Figures 1 and 2 I have illustrated one form 
oî my invention incorporated in a ball bearing 
assembly. The bail bearing assembly consists of 
the outer and inner ball bearing faces | | and |-, 
which may be variously dimensioned fo suit dif- 
ferent industriaI applications. The bal!s |3, 
which are interposed between the faces, are held 
in proper spaced relation by the separator | 4. At 
one end of this assembly theïe 
formed of ielatively rhin spring metal. For the 
more common sizes of ball bearing assemblies 
the annulus may be from 0.003 fo 0.006 inch in 
thickness and it may be formed of suitable mate- 
rial such as high carbon spring steel, Phosphor 
bronze, or any one of the so-called stainless 
steels. 
The outer margin of the annulus |6 is sealed 
with respect fo the race ] |, and preferabïy fixed 
thereto. Thus one end of the race | | is machined 
to provide the annuïar recess |7 and the annular 
shoulder face |8. The outer margin of the an- 
nulus |8 is held against the face |8 by the pressed 
in retaining ring 
The inner race 2 is provided with means form- 
ing an annuïar surface for ccoperating with the 
inner margin of the annulus |8. Thus a cotte- 40 
sponding end of the inner race |2 is machined to 
provide the annular recss 2 |, and fo ïflewise 
ïorm the shoulder face or annular surïace 2. In 
the embodiment illustrated it is desirabïe to form 
the surface 22 ata slight beveï, or in other words 45 
so that if conforms substantialïy to the surface 
of a shaïïow cone. Thus as indicated in Figure 2, 
the angle a can be of the order of from 93 fo !00 °, 
whereby the angle formed between the annular 
face 22 and a plane perpendicular to the axis oî 50 
the assembly may be ïrom 3 fo 10 °. The annular 
surface 22 may or may not extend exactly in a 
radial direction, that is norial to the axis of the 
rotary members but in any event can be said fo 
comprise an axially facing annular surface since 55 
that surface does "face" in a generally axial 
direction. 
The inner margin of the annulus | extends 
over substantially the entire area of the surface 
-2, and is pressed against this surface fo establish 60 
a continuous sealing contact. The contact pres- 
sure is developed by the fact that when instaïïed, 
the outer and inner margins of the annulus 
are displaced relative to each other a substantiaï 
amount in an axial direction, thLts applying a 65 
lateral stressing fo the annulus. This stressing 
is within the elastic limit of the spring material, 
whereby itis retained throughout the ïiïe of the 
seal. 
If wfll be noted from Figure 2 that the inner 70 
margin of the annulus |6 which is in overlapping 
relation with the radiaïïy extending surface 22 
(distance b in Figure 2) is slightly cupped because 
of the lateral stressing, and because this margin 
is being pressed against the surface 
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be better understood by pointing out that when 
the annulus |  is rst positioned within the recess 
|7 and is advanced against the shoulder |8, the 
inner peripheral edge of the annulus first con- 
5 tacts the surface 22, and thereafter the annuïus 
is stressed laterally to bring its outer margin into 
firm contact with the shouïder face |8. Deflec- 
tion and stressing in this manner serves to ira- 
part a slight curvature to the inner margin of the 
I0 annuïus |, as viewed in cross-section in Figure 
2. The region of maximum pressure between the 
annulus and the surface 22 is at the inner pe- 
ripheral edge oî the annulus |G, and is designated 
at 23. However the area oî sealing contact be- 
l5 tween the annuïus and surface -2 extends out- 
wardly for a substantial radial distance from the 
region 25- which is many times greater than the 
thickness of the annuluses, although as wflï be 
presently explained in greater detafl the radial 
2O extent of this contact area is substantiaïïy less 
than the complete radial distance b. 
In the assembled relationship described the 
annuïus | $ is axially deflected by the annular stu'- 
face 22 and resiliently presses thereagainst in an 
5 effort to assume a position wherein the inner face 
of the annulus would extend in a direction 
diaïly converging toward the annu!ar suoEace. 
That is, the annulus tends to assume a truly 
radial direction which would converge toward the 
30 surface 22 in a dh'ection away from the outer race 
! ] upon which the annulus is supported. 
Because of the relaionship of the parts de- 
scribed above, there is what can be termed a 
graduated loading between the annulus and the 
S5 surface 22. Such graduated loading is better 
illustrated in Figure 3. In this view ! have shown 
the inner face of the annulus which overlaps the 
surface 22, and the normal contact area has been 
shaded by stipling, ihe shading is darkest for 
the inner periphery of the annulus, thus repre- 
senting the greatest ïoading forces. As one pro- 
gresses outwardïy from the inner periphery oï 
the annulus, the shading is progressiveïy ïighter, 
thus representing progïessively lighter contact 
forces between the annulus and surface 22. 
The wear pattern obtained in usage wflï con- 
form substantiaïly to the graduated loading rep- 
resented in Figure 3. In other words wear will 
tend to be greatest for the regions oï the annulus 
near its inner periphery, and outwardly ïrom this 
region the wear wfll be progressively ïess for the 
areas where the pressure between the surfaces is 
less. 
If is weI1 known that in conventionaI ball bear- 
ing assemblies there is limited permissible axial 
play between the outer and inner faces. This 
play for a given type of assembly wiI1 be within 
certain tolerance limits, which are maintained 
during manufacture and assembly. In addition 
to the graduated loading effect described above, 
in my assembly substantially the same graduated 
loading is maintained for aH relative positions 
of the outer and inner faces which they may 
assume within such tolerance limits. 
The above may be better explained by pointing 
out that if the loading pressure between the inner 
margin of the annuïus |8. and the face 22 were 
evenly distributed over the entire area of surface 
22 for medial positioning of the faces, then axial 
movement of the inner race relative to the outer, 
from such medial position, would cause the region 
of maximum contact pressure to shift to either 
the outer periphery of the surface 22, or the 
inner periphery of the surface 22, depending upon 
the positioning oZ the faces. This would be un- 
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desirable because if would result in an uneven 
wear pattern and would interfere with main- 
tenance of an optimum seal. 
With my construction, the angle of the surface 
22, in conjunction with the stressing and deflec- 
tion of the annulus 18, is such that the region of 
maximum contact pressure remains ai the inner 
periphery of the annulus 16 (ai point 2S) and 
does not shift to the outer periphery of surface 
22. In order to insure maintenance of this rela- 10 
tionship, normally there is a slight clearance be- 
tween the outer portion of surface 22 and the 
adjacent surface of the annulus, as indicated ai 
24 in Figure 2. This clearance is of such value 
that when the inner race is moved axially relative 
to the outer race, to any one extreme position 
permitted by the tolerances to which the as- 
sembly has been manufactured, the clearance ai 
24 is slightly greater than the total permissible 
axial movement between the faces. Thus when 20 
the inner race is moved in an òpposite direction 
relative to the outer race, fo the limit permitted 
by the tolerances, clearance 24 will be reduced, 
but the adjacent surfaces will not be pressed into 
contact to shift the region of maximum contact 
pressure. 
In commercial ball or follet bearing assemblies, 
the rates will either be provided with a flxed 
closu2e for one end of the same, or with a sealing 
arrangement like that described above. Ai the 30 
rime of assembly the space between the races is 
packed with a suitable lubricant, such as a viscous 
grease. With the maintenance of a small clear- 
ance ai 24, if is evident that grease will flnd 
way into the saine, and because this clearance 35 
gradually merges into the area of contact (i. e. 
the shaded portion in Figure 3) capillary action 
tends to maintain a rhin film of lubricant be- 
tween the contacting surfaces, thus reducing fric- 
tion and wear, and aids in maintaining the de- 40 
sired seal. 
The arrangement described above affords both 
a knife edge-like exterior seal ai the inner pe- 
ripheral edge of the annulus where the loading 
force is greatest as well as an interface seal over 45 
the extended area of interface contact. 
In assembly if is desirable that annulus 8 be 
centered by ifs relationship with the inner rather 
than the outer race. Thus the radial clearance 
between the outer edge of annulus 18 and the pe- 50 
riphery of recess 17 is preferably greater than 
the radial clearance between the inner edge of 
the annulus and the inner race, and the latter 
clearance is relatively close. In addition to facil- 
itating assembly, this relationship is desirable 55 
because if tends to minimize entrance of dust or 
other foreign material from the exterior of the 
assembly fo the sealing surfaces. 
While it is possible to have direct metal fo 
metal contact between the annulus and the sur- 60 
face 22, I prefer to provide the inner race of the 
annulus with a rhin flexible composite coating 28 
which vill reduce friction and wear. A good 
coating material is one consisting of a number of 
divided solid ingredients, including graphite and 65 
one or more divided metals in flake form, which 
are bonded together in a homogeneous mass by 
a thermally set synthetic resin. 
The following is .an example of a formula which 
can be used with good results as an antifriction 70 
coating material: 
5 grains phenolformaldehyde resin in the form of 
a powder 
0.4 gram amorphous graphite 

1.7 grains lead in flake form having a particle 
size of about 320 mesh 
1.7 grains copper in flaked form having a particle 
size of about 320 mesh 
The ingredients are homogeneously mixed 
gether and the resin content dissolved with a 
suitable solvent such as a mixture of ethyl, iso- 
propyl and butyl alcohols. Thus a fluld mixture 
is provid.ed which can be sprayed, brushed on, or 
applied by dipping. The surface to be coated is 
first suitably cleaned, as by sanding or sand- 
blasting and then the above fluid composition is 
applied. After applying one or more coats, fol- 
lowed by air drying, the coating is cured by heat- 
ing the saine in a suitable oven to a temperature 
of the order of 300 ° F. or higher, to thermally 
set the resin. The thickness of such a coating 
may be of the order of 0.001 fo 0.002 inch. 
In Figures 3 and 8 the coating is indicated ai 
-8, and is applied fo only the irmer face of the 
annulus 18. If desired the coating can be con- 
fined to an annular area of the annulus which is 
maintained in juxtaposition fo the armular sur- 
face 22. Also .a similar coating can be applied 
to the outer side of the annulus fo protect against 
corrosion. 
A coating such as described above is particu- 
larly desirable in the present instance ,because if 
çrovides a rhin layer which is relatively softer 
than the metal of the annlus, and the metal 
fonning the surface 22. In this relatively softer 
coating sharp ablsive particles of dust may 
embed themselves, and thus tender them ineffec- 
tual fo cause scoring of the sealing surfaces. In 
addition açplioetion of such a coating in the 
manner described makes the sealing device less 
dependent upon the presence of lubricant between 
the surface 22 and the inner margin of the 
annulus. 
Operation of the sealing device described above 
can be summarized as follows: In a normal in- 
stallation of the bearing assembly, the outer race 
11 is fitted to the bore of a housing, and the inner 
race I- is fitted on a shaft. The inner race ro- 
tares, and may more axially a small amount 
within the limits of the tolerances provided in 
manufacture. The lubricant with which the 
,assembly is packed tends to form a rhin film over 
the contact area, or in other words over the 
shaded area illustrated in ligure 3. The grad- 
uated loading previously described forms a highly 
effective seal against leakage of lbricant and 
the saine rime forms a sharply defined and effec- 
tive seal at the localized region 23, to prevent 
entrance of foreign material, such as abrasive 
particles of dust or external fluid. In other words 
the relatively rhin spring metal sealing member 
18 presents radially a line shearing action with 
respect to external foreign material or fiuid, and 
also a graduated internal sealing over the sub- 
stantial and radially extended area of interface 
contact, lotation of the irmer race, particularly 
ai the higher speeds, tends to cause considerable 
turbulence in the body of lubricant which flnds 
its way into the clearance space 24, and this 
turbulence, together with a tendency for the 
body of grease in the clearance 24 to rotate to- 
gether with the inner race, tends to cause a type 
of pumping action which is directed in a general 
outward direction, and which aids in preventing 
loss of lubricant by leakage. Irrespective of 
movement of the irmer race relative to the outer, 
within the tolerances provided in manufacture, 
the loading and wear pattern remains substan- 
tially the saine, with the reatest loading pres- 
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sure ,being applied at the.inner peldphealedge of 
the armulus, in spire of suchloading being great- 
est at the irmer periphera edge. of the annulus, 
the sealing ,area is of substantial radial extent, 
thus avoiding a kaife edge aetion with respect, to 
surface 22, and making for a. minimum, amount 
of h, iction and long useful life. 
By way of example, rather thanlïmitation, in 
one particular instance pïoportions weïe em- 
ployed as follows: The outer race ha.d external 
and intm'nal diameers of 2.440.and. 2,050 inches 
respectivety. The- inner race. had. external, and 
internal diameters of 1.570 and: L1S1 inches 
spectively. ïhe reeess t.7. was machined on. a 
diameter of2.172 inches, thusprovïding a planar 
shoulder face measuring 0.06.1 inch in radial 
width. The recess 2! was machined on a. diam- 
eter of 1.454 inches, thus provïding an. armular 
surface 22 measuring about 0.058 inch_ in radial 
width. This surface was formed on an angle of 
about 5 ° to a plane ,at right angles, to tha axis of 
the assembly. For the mediaI position, of. the 
inner race, bct-,.een the tolerancelimits, the base 
of surface  2 was in a plane displaced axially, from 
the plane of face |8., by 0.012 inch. ïha spring 
metal armulus employed was made of blue spring 
steel, and had outer and inner diameters of 
2.160 and 1.530. inches, respecttvely. If was 
formed of high carbon blue spring steel having 
a thickness er 0.005 inch. OEhe inner face of the 
annulus was coated with an antifrictien mateial 
like that previously described, and thecoating was 
about 0.001 inch in thicPuess. After a.short-run- 
in. period the wear pattern on the. inner margin 
of the annulus was substantially as illustrated in 
Figure 3, and the radial width of the contact 
area was about 0,03.5 inch. Vithin the ranga of 
tolerance between the outer and inner races 
(O.0CG-0.00ï inch) ïor tte particular ball be.arin 
assembly, the ear pattern remained substan- 
tially as fllustratedin Figure 3, without develop- 
ing wear adjacent the outer edg of-the surface 
22. This assembly opezated well. at speeds, rang- 
ing as high as 5,000 . P. M. when packed with 
viscous lubricating greas.e. Over long periods oî 
test no lubricant leakage was detected 
Figure 4.illustrates anotherembodiment, of the 
invention in which diiïerent meansds utilized for 
retaining the annulus in place on the outez race 
$, and in which a special, member is employed 
on the inner race ! for forming, an annulax 
sealing surface for contact with. the annulus. 
Thus in this instance the outer race 3} is.pro- 
vided with a machined recess $2, and a shoulder 
face 83 which is engaged by the outer margin 
of the spring moral annulus 4. The. outer race 
is also machined to provide.the g-roove., wtùch 
serres to receive the locking ring- . The lock- 
ing ring can be ruade of pressed moral, folded 
upon itself as illustrated, and. for.ced into the 
sïoove  by a radial swaging operatión. A.metal 
ring 3, which is I_-shaped in section, is pressed 
upon the outer periphery o the inner-rac '. 
The fiange 39 of this ring provides a surface 
corresponding to-the surface: 22 of Figure 1, and 
which cooperates to form s,ealing., contact with 
the annulus 3g. The-positioning of-the ring. 8 
relative to the plane of the-face ,--Js;.such that 
annulus 4 is deflected and- stressed laterally., 
thus developing, proper- pressure ,,bctween the 
irmer margin .of the annulus and[the surface 
vith the desired graduated  loading pressure. 
Operation of the embodiment; sho-n in Figure 
4. is substantially, the; sme as Fig.m:es. 1 to  3 in- 
cisive PIowever. in this; instance-the flng 

also. iunctions as a.flinger to. throw off. outwardly 
ïrom its outer peripheral edge, when the inner 
race is being rotated. 
In. the foregoing embodiments the annulus is 
5 nozmally planar, but is deflected and sressed 
laterally when installed in the beazing assembly. 
In the embodiment fllustrated in Figure 5, the 
annulus 4 is ruade in dished form and is de- 
flected and stïessed toward planar form when 
10 insta!led. Thus in this instance the spring moral 
armulus 4.! has ifs outer margin attached to the 
race. . as in Figure 4, and the inner race  
is provided with a pressed on ring  formed 
of suitable material such as sheet moral. The 
15 flange . of ring 4.2 is in a plane ai right angles 
to the axis of the assembly, thus providing a 
fiat or planar surface  for engaging the inner 
margin of the annulus . The amount ol Pro- 
set or dish imparted to the armlus ! is such 
20 that when deflected and stressed laterally the 
maximum loading pressure will be applied at 
the inner periphery of the annulus, andthe area 
of contact will be substantially as explained above 
in connection with ligures 1 to 3 inclusive. 
25 In place of utilizing an annulus surface ïormed 
upon a rigid part, ïor engagement by the spring 
moral armulus, it is possible to utilize another an- 
nulus ruade of spïing moral materiaL Thus as 
showr in Figure 6, in place of a single spring 
30 moral annulus, l m_uploy two spring ruera1 annu- 
luses  and 4L The inner armulus 47 is posi- 
tioned within the recess 48, formed in the inner 
ball bearing race 49, and is held against the 
coopeïating shoulder ! by the pressed-on ring 
35 ,52. The two annuIuses bave overlaPping margins, 
and when installed in the .faces they are deflected 
and stressed laterally within their elastic limits. 
The arrangement is such that the area of contact 
between the overlapping margins provides a con- 
40 tact pattern substantially as illustrated in Figure 
3. In other words maximum contact pressure is 
at the region 5, corresponding to the inner pe- 
ripheral edge of the annulus . In the region 
54 there is normally a slight clearance. This re- 
45 lationship between the overlapping margins can 
be obtained by properly selecting the strength or 
thicknesses of the annuluses, as for example by 
utfiizing mteïia! fol" annulus  which is some- 
what stiffer or thicker than the annulus ]. This 
5o causes a somewhat greater proportional deflec- 
tion of the annuius 47, so that its one face con'e- 
sponds in eiïect to the beveled annular-surface 
22 of.Figure 2. 
As shown in F-igure Sa, in place of or in addi- 
55 tion to the coating 2, I can provide a facing 
annulus '5 of suitable non-metallic material such 
as.a rhin sheet of fiber reinïorced phenolic con- 
densate product-having smooth polished sur- 
îaces. This ïacing annulus is urged into sealing 
Ce contact with the shoulder ïace 2. 
In all of the foregoing embodiments the seal- 
ing device has been incorporated in a ball or 
follet bearing assembly. It is possible however 
to utilize features of the invention in a seal 
o5 intended for genera! application. Thus in Figure 
9I have shown a sealing device which is intended 
for sealing between the shaït 5 and the outer 
housing 57. This sealing device consists oï irmer 
a.nd outer structures, the inner structure consist- 
70 ing of ametal ring 8, having a press fit.uP0n the 
shaft '5. The ring is provided with sideannular 
surfaces 9, ïormed on a bevel like the surface 2 
of Figure 1. ihe outer structure of the seal in- 
cludes the annular mounting ring t, which bas 
75 a press fit within the bore of the housing L This 
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ring serves fo mount the two spring metal an- 
nuluses 62, which have thelr outer margins held 
apart by the spacer ring 63. The inner margins 
of the spring metal armuluses 62 overlap and 
form sealing engagements with the annular sur- 
faces 69. As in the other embodiments the annu- 
luses are stressed laterally within their elastic 
limits thereby developing sealing pressure be- 
tween their inner margins and the surfaces 59. 
The force developed between the contacting sur- 
. faces is maximum af the regions 64, correspond- 
lng to the inner pheriperal edges of the annu- 
luses 62, and is graduated as in the other embodi- 
ments. Substantially the saine contact wear 
pattern is obtained as previously described with 
reference fo Figure 3. 
In manufacturing and ,assembling the seal 
shown in Figure 9, I may introduce a certain 
amount of lubricant into the space between the 
annuluses. This lubricant can be suitable viscous 
grease. 
Figure 10 illustrates an embodiment simflar fo 
Figure 9. However in this instance the inner 
ring is formed of two parts 56a and 68a. Part 
66a can be of ordinary low carbon steel, and part 
66b of suitable material such as polished graph- 
ire, antifriction composition, or special metal or 
metal alloy. 
Figure 11 illustrates another embodiment 
which is intended for general application fo 
shafts. In this case the outer structure includes 
the mounting ring 66, together with the spring 
metal annuluses 67. The inner structure includes 
the mounting ring 68, together with the spring 
metal annuluses 69. The outer margins of an- 
nuluses 67 are held apart by the spacer ring 71, 
and armu]uses 69 are similarly held apart by a 
spacer ring 72. The annuluses 69 are so formed 
that their outer margins provide exterior surfaces 
76 corresponding generally fo the annu]ar sur- 
faces 59 of Figure 9. In other words surfaces 
76 are nonplanar, and conform generally fo con- 
ical surfaces. The annuluses 67 are stressed lat- 
erally within their e]astic limits, whereby their 
inner margins are pressed into sealing engage- 
ment with the outer surfaces 76 of annuluses 6. 
The general shaping of the annuluses 69 as illus- 
trated in Figure 11 can be obtained by dishing 
the saine prior fo assembly. Here again the ar- 
rangement is such as fo provide the contact pat- 
tern illustrated in Figure 3, with the maximum 
loading pressure between the contacting surfaces 
being applied in the regions . 
In Figure 12 a seal structure like Figure 9 bas 
been applied fo a bail bearing assembly. Thus 
the outer race $ Iis recessed fo receive the spring 
metal annu]uses 82, the spacer ring 3, and the 
retaining ring 64. The inner race 86 is recessed 
fo mourir the rigid rotor 86 which bas beveled 
surfaces corresponding to the surfaces 69 of Fig- 
ure 9. The inner edges of the annuluses press 
upon the surfaces of rotor 86 in the saine mariner 
as described for Figure 9. 
In Figure 13 the construction uses parts as in 
Figure 1, but an additional annular member  
is mounted in the inner race and bas ifs outer 
margin in contact with an annular intermediate 
region of the annuluses 6. Thus some contact 
pressure between parts 6 and 66 aids in retain- 
ing the inner margin of the annulus in sealing 
engagement with shou]der -2, and sealing en- 
gagement is less affectéd by fiuid pressure ap- 
plied to the right hand side of the saine. Mem- 
ber 65 also protects the sea]ing surfaces against 
external dust. 
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That form of the invention illustrated in Fig- 
ure 14 is similar o Figure 13, but a member 
of resilient material is inserted between members 
8 and the annulus 16. lember 91 can be a sire- 
5 ple annulus formed of suitable resflient materia!, 
such as resilient synthetic rubber. Members 
and 88 forma secondary seal on the exterior of 
the annulus I, and also serve fo urge the annu- 
lus against the shoulder 22. 
10 The seal construction illustrated in Figure 15 
is likewise similar fo Figure 13, but in this 
stance a member 92 formed of resflient material 
bas been employed in place of the member 
Member 92 can be formed L-shaped as illustrated 
15 in Figure 16. Thus if consists of a body of re- 
sflient material having a radially extending por- 
tion 92.a and an axially extending portion 
The one side face 93 can be formed ata small 
angle cto a plane ai right angles fo the axis 
20 of the assemb]y. In a typical instance this an- 
gle may be of the ortier of from 3 fo 8% The 
inner peripheral face $4 is çreferab]y conical, 
rather than cy]indrical. Thus the angle g formed 
between the surface 9 and the surface of a cyl- 
25 inder, can be oî the ortier of from 2 t 5 °. 
The body of the device 92 is preferab]y rein- 
forced by a spring metal member 96. This ruera- 
ber can be L-shaped with txvo portions 96a and 
96b corresponding to the body portions 92a and 
30. S2b. Eiter portion 96a or portion 96b, or both, 
can be slotted fo form spring fingers. The ruera- 
ber 96 can be formed of suitable rhin spring 
metal, as for example spring steel having a thick- 
ness ranging from 0.003 fo 0.005 inch. The smal]- 
35 est diameter of the inner periphery 9 is ruade 
slight!y less than the diameter of surface 
whereby the member 92 is slightly expanded 
when if is pressed upon the cylindrical surface 
4O Figure 17 shows another seal assembly which 
makes use of the resilient member 2. In this 
instance the spring metal annulus 97 engages a 
shoulder face 9 substantial]y the saine as in 
Figure 13. The outer race 99 carries a second 
45 metal annulus 181, which is held upon the outer 
race by the retaining ring 182, and which is re- 
tained in spaced relationship with the annulus 
97 by spacer ring 11}3. Annulus 101 may be rela- 
tive]y rigid or ruade of spring metal ]ike 97. The 
5O device 92 is fitted upon the cylindrical surface 
16g of the inner race 16, and bas ifs face 
pressed into contact with the inner margin of the 
annulus 191. Here again the member 92 forms 
a secondary seal for the assembly which supple- 
55 ments the sea] between the annulus 97 and face 
93, and serres fo protect the latter against dust. 
Figure 18 shows a modification of the assem- 
bly shown in Figure 17, in which the metal an- 
nulus I  Iis provided with an annular struck-out 
60 ridge |7. This ridge is proportioned to apply 
some pressure fo the annulus 97, thus àefiecting 
it !atera]]y fo urge the inner margin of the saine 
into sealing engagement with the face 
:t will be evident from the foregoing that I 
65 bave provided a lubricant Sealing device which 
can assume a number of embodiments, and which 
can be modified in various ways as will be un- 
derstood by those skilled in the art. As previ- 
ously explained my device is particularly we]l 
7o adapted for use with ball or follet bearing as- 
semblies, where the assemb]y is packed with 
lubricant af the factory and where if is desired 
fo employ the assembly for an indefmite pe- 
riod of rime without servicing. My seal will 
provide a long useful lire greater or comparable 
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to the useful lire of conYentio,nal ball or roller 
bearing assemblies. In addition my seal is hot 
detrimentally affected by abrasive dust particles 
whiÇh may be present in the surrounding atmos- 
phere. The torque provided is.rilatively low and 
thus there is minimum endency toward over- 
heating ai higher speeds of operation. Because 
of the absence of par.t .ruade er rubber, leather 
or like material, the seal is able to eperate ai 
relatively high er low temperatures. Consider- 
able external fluid pressure can be applied with- 
out disrupting the seal and therefore if is ap- 
plicable ïer various service conditions where if 
might De subjected to liquid er gaseous pres- 
sures. 
Reference is ruade to my copending applica- 
tions Serial Nos. 105,760, iïled July 20, 1949; 
130,956, flled December 3, 1949; 130,955, filed 
December 3, -1949.; and 105;478, filed July 19, 1949, 
now abandoned. 
I claire: 
1. In cembinatien with .inner and-outer rela- 
tively rotatable members, a rhin resilient metal 
annulus having one peripheral edge sealed and 
fixed with respect to a firstone eï said members, 
means defining an axially.ïacing annular :surface 
en -he ether er said members, one side ïace :of 
the free peripheral margin of the annulus being 
in radially .everlapping relation te said annular 
surface, said annulus nermall ending te assume 
a pesition wherein the said ene side face defines 
a surface radiallF converging teward said an- 
nular surface, in a direction awaF frem said 
flrst one eï said members, said annulus-nd .an- 
nular surface being so axiallF positioned that 
the free edge of said annulus is axially defiected, 
by said annular surface, within the elastic limit 
hereof to brlng a marnal portion oï said one 
side ïace into surïace centact with said annular 
surface Whereby the .greaest pressure "between 
said surfaces ïs ai said free edge, the radial 
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'extent :of aid surface contact being :substantially 
less than :the :total ,radial ove21ap of saoEd sur- 
aces. 
-2. A device as .deflned in claim 1 wherein said 
-members comptée _inner and outer races o a 
bearing-assembly-and wherein said aular sur- 
Sace is a conicl surface defined by a rigid shoul- 
der on sid er race. 
3. A-:de,ce as deed in claim 1 wherein sd 
one .side OEace:has :a _infleble coating of ther- 
ally .s thec resin :bonded .thero. 
4, A'dee s defined .in-claim 1 wherein said 
fir oe OE/said membrs -cries :a pair of an- 
nuluses _and here aid uther member carries 
a :pair Of :ppotely "recd nnular saces 
ceoperating respectively with he annes er 
sd p-C  
5..A ce . <efiëd n claire .1 Whein said 
members ome .ner and onter races eï a 
.bearingCbly and:clung an annular mem- 
ber of resilient material dspesed en the inner 
race nd hag aace .oesposed  sealing con- 
tact i n.ner margin of-said annus. 
6. A device s dfin incla 5-wherein said 
]name .annular member .is L-shaped in sec- 
tion d s :rnfoced bF an aulus of rhin 
spg màl. 
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